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Abstract 
The paper examines an evaluation of mobile learning system named FLAGMAN developed in the University of Ruse, Bulgaria. 
The system supports foreign languages learning using mobile devices (Personal Digital Assistants, smart phones or wireless 
laptops). All learning materials and system interface are in seven languages – English, German, French, Spanish, Portuguese, 
Greek and Bulgarian. For evaluation of the system is used investigation method. A questionnaire which consists of 35 questions 
divided in seven sections was developed. The first section contains questions about personal background of the user, while the 
next ones contains questions about technical feasibility, didactic efficiency, cost effectiveness, user friendliness, device and 
courseware used, and comments. The evaluation of the system is made during its trials in the British Hellenic College in Athens, 
Greece, in the International College, Dobrich, Bulgaria and in the University of Ruse, Bulgaria. 214 users (students and 
university lectures) are asked to fill in the questionnaire after using the system. The analysis of results of the evaluation shows 
that the mobile learning system is technical feasible, didactic effective and user friendly. 
Keywords: Mobile learning; Mobile learning systems. 
1. Introduction 
Mobile learning is a relatively new trend in the development of e-learning, in which with the help of mobile 
devices the users have access to course materials anywhere and at anytime. For support of mobile learning 
specialized systems are developed. They not only manage the educational content but also provide its adaptation and 
adequate visualization on the small screen of mobile devices. 
The evaluation of mobile learning systems can be implemented in various stages of development. In [1] are 
marked milestones in the development of mobile learning systems, types of evaluation that can be used and the 
results which can be obtained as a result of that assessment. Most often for the evaluation of the systems for mobile 
learning specially designed questionnaires are used. In these questionnaires most commonly the Likert 5-point scale 
format [2, 3, 4, 5] is implemented, but in sometimes 4-point scale [6] is used. In some studies [7] are used 
questionnaires and interviews with the users. 
Using  a  system  of  mobile  learning  is  a  bilateral  process.  On  one  hand  are  educators  who  must  develop  
appropriate learning materials and be able to actively communicate with students; on the other hand are consumers 
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who use the created learning material. In all mentioned literature sources the evaluation of the mobile learning 
systems conducted by users, mostly students, but they are not evaluated by the teachers. 
Therefore, this report deals with the evaluation of the system for mobile foreign language learning named 
FLAGMAN through the use of specially designed questionnaire, containing 35 questions divided in seven sections. 
The questionnaire uses Likert 5-point scale format for four sections. The users participated in the evaluation are 
divided in four groups - three involving students from various educational organizations and one, which involves 
lecturers. 
2. FLAGMAN mobile learning system 
The name FLAGMAN of the software platform for mobile learning is acronym of Foreign LAnGuage Mobile 
LeArning ENvironment. It is developed on the Department of Computing at University of Ruse, Bulgaria in the 
frames of the International Leonardo da Vinci project - Learn Foreign Language Anytime Anywhere by LinguaNet. 
The purpose of the development of this mobile learning system is to allow creation of training courses for 
language learning, to provide access to them anytime, anywhere via mobile devices and to support professionals in 
the tourism sector to learn the language of their customers using a PDAs (Personal Digital Assistants), smart phones 
or wireless Laptops. 
The interface of the system and the learning content is translated in the following seven languages: Bulgarian, 
English, German, Spanish, Greek, French and Portuguese. It provides ability to create and edit learning resources 
suitable for foreign language learning. The system has built in software modules for user’s device recognition and 
for content adaptation. It adapts the visualization of the user interface and learning materials according to the type of 
recognised user’s device. 
 The system supports five groups of users depending on the functions they perform: administrator, teachers, 
translators of the interface and system messages, learners and guests. FLAGMAN supports the following 11 types of 
resources: Text, File, Media, Test, Message Board, Timetable, Forum, Workshop, Chat, Glossary and FAQ. The 
structure of the learning content is the following: Module [Chapter [Themes [Dialog (+Audio & Glossary), 
Exercises, Glossary, Messages, Forum, Chat], Revision]]. 
FLAGMAN supports four types of questions: Single choice, Multiple choice, Fill in the blank and Fill in the text. 
All the exercises developed by the foreign language specialists are reduced to these four types. The most used types 
in the language training courses are Single choice and Fill in the text. 
The number of published resources till now is 3970 and the number of published themes is 936. Twenty audio 
records in all seven languages are published in the system and added to respective dialogs. Multilingual glossary 
(500 words) is published in the system. All published resources and themes are tested with the integrated simulator 
and with PDAs. 
Figure 1 shows some sample screenshots from the use of the system by PDA mobile device HP iPAQ hx2790.  
Fig. 1. (a) Home screen of FLAGMAN mobile learning system; (b) Modules screen; (c) Dialog screen; (d) Exercise screen 
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3. Evaluation of the system 
For the purposes of the evaluation of the system an investigation method is used. A questionnaire which consists 
of 35 questions divided in seven sections was developed. The first section contains questions about personal 
background of the user, while the next ones contains questions about technical feasibility, didactic efficiency, cost 
effectiveness, user friendliness, device and courseware used, and comments. For the sections from 2 to 5 all 
questions use a Likert 5-point scale format. Users must provide their level of agreement/disagreement using the 
scale from 1 = I strongly disagree to 5 = I strongly agree. 
The evaluation of the system is made during its trials in the British Hellenic College in Athens, Greece, in the 
International College, Dobrich, Bulgaria and in the University of Ruse, Bulgaria. The users from Athens and 
Dobrich and lecturers from Ruse indicated their willingness to participate in the system testing and had a high 
motivation to use it, while students from Ruse were not specially selected and their motivation to use the system was 
lower.  For  system  testing  were  used  the  following  types  of  mobile  devices  –  PDA  HP  iPAQ  hx2790,  PDA  Dell  
Axim v51 and smart phone HP iPAQ hw6915. Totally 214 users (students and university lectures) are asked to fill 
in the questionnaire after using the system. These users are divided in four groups: 
x 13 users are from British Hellenic College, Athens; 
x 17 users are from International College Albena, Dobrich; 
x 159 users are students from University of Ruse; 
x 25 users are lecturers from University of Ruse. 
The tables with numbers from 1 to 4 show the summary results of the system evaluation respectively to the 
statements included in Section 2 to Section 5 of the developed questionnaire. These tables include the mean marks, 
standard  deviations  (SD)  and  average  means  given  by  the  students  from  Athens,  Dobrich  and  Ruse  and  by  the  
lecturers from Ruse. 
Table 1. Results for the Section 2 “Technical feasibility” 
Students, 
Athens 
Students, 
Dobrich 
Students, 
Ruse 
Lecturers, 
Ruse Statements 
Mean SD Mean SD Mean SD Mean SD 
Graphical user interface is well designed. 4.15 0.38 4.47 0.51 3.73 0.84 4.76 0.44 
Multilingual support is very useful. 4.15 0.69 4.94 0.24 4.28 0.82 4.88 0.33 
Navigation through the mobile learning course was easy. 4.15 1.21 4.29 0.92 3.94 0.80 4.72 0.46 
Learners always know where they are in the course. 4.31 0.85 4.18 0.95 3.57 0.87 4.52 0.59 
Fonts (style, color, saturation) are easy to read. 4.31 0.95 4.76 0.44 4.04 0.74 4.48 0.51 
The courses offer tools (help, resources, glossary, etc.) that 
support learning. 4.31 0.48 4.18 0.95 3.79 0.81 4.80 0.50 
The course is free from technical problems (hyperlink errors, 
programming errors etc.). 4.08 0.76 3.53 1.07 3.58 0.94 4.56 0.77 
For mobile learning to be effective it is necessary to use 
graphics, illustrations and sound. 4.38 0.77 4.35 0.93 4.28 0.89 4.68 0.48 
Average mean 4.23 0.76 4.34 0.75 3.90 0.84 4.68 0.51 
The analysis of the results shows that the greatest approval among all users receives the statement that 
multilingual support is very helpful, and the second is placed claim that mobile learning must include graphics, 
illustrations and sound to be effective. Lowest results obtained statement that the system has no technical problems. 
Averages of responses to all statements from this section show that the highest marks are given by the lecturers from 
the Ruse (Mean = 4.68) and also their standard deviation is lowest (SD = 0.51). The lowest marks are given by the 
students from the Ruse (Mean = 3.90) and their standard deviation is the highest (SD = 0.84). The results for 
students from Athens and Dobrich are almost similar. 
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Table 2. Results for the Section 3 “Didactic efficiency” 
Students, 
Athens 
Students, 
Dobrich 
Students, 
Ruse 
Lecturers, 
Ruse Statements 
Mean SD Mean SD Mean SD Mean SD 
Mobile learning increases the quality of traditional learning. 4.31 0.75 4.76 0.56 4.14 0.85 4.88 0.44 
Course learning objectives can be met by mobile learning. 3.77 1.17 4.47 0.62 3.58 0.92 4.52 0.59 
The courses include activities that are both individual-based 
and group-based. 3.92 0.86 4.18 0.88 3.58 0.75 4.60 0.58 
Mobile learning is convenient for communication with other 
course students. 4.38 0.77 4.41 0.62 3.79 0.90 4.60 0.50 
Communication with the tutor was easy in this course. 4.62 0.51 4.65 0.49 3.92 0.90 4.76 0.52 
Learners can start the course using only online assistance. 3.92 0.64 4.18 0.95 3.74 0.87 4.52 0.59 
The course incorporates novel characteristics. 3.92 0.64 4.18 0.81 3.58 0.79 4.80 0.50 
The course stimulates further inquiry. 4.23 0.60 4.41 0.80 3.84 0.79 4.84 0.37 
The course is enjoyable and interesting. 4.46 0.52 4.82 0.39 4.04 0.79 4.80 0.41 
The course provides the learner with frequent and variable 
learning activities that increase learning success. 4.38 0.51 4.29 0.77 3.66 0.79 4.52 0.51 
Vocabulary and terminology used are appropriate for the 
learners. 4.38 0.51 4.06 0.66 3.77 0.96 4.60 0.50 
Evaluation and questioning in the mobile learning course was 
effective. 4.15 0.55 4.47 0.80 3.65 0.84 4.68 0.48 
Average mean 4.20 0.67 4.41 0.70 3.77 0.85 4.68 0.50 
The analysis of the Section 3 statements’ marks shows that the highest approval among all users receives the 
claim that mobile learning increases the quality of traditional education, and secondly is placed the statement that 
the course is enjoyable and interesting. The lowest score receives the claim that the course learning objectives can 
be met by mobile learning. Averages of responses to all questions from this section again shows that the highest 
marks are given by the lecturers from the University of Ruse (Mean = 4.68) and also their standard deviation is 
lowest (SD = 0.50). The lowest marks are given by the students from Ruse (Mean = 3.77), and their standard 
deviation is greatest (SD = 0.85). The results for students from Athens and Dobrich are almost similar again 
Table 3. Results for the Section 4 “Cost effectiveness” 
Students, 
Athens 
Students, 
Dobrich 
Students, 
Ruse 
Lecturers, 
Ruse Statements 
Mean SD Mean SD Mean SD Mean SD 
Mobile learning increases access to education and training. 4.38 0.65 4.76 0.44 3.96 0.81 4.60 0.71 
The cost of using the mobile course material was acceptable. 4.08 0.64 4.53 0.80 3.53 0.84 4.44 0.71 
The cost of communicating in the mobile learning course with 
the tutor and other students was acceptable. 3.92 1.12 4.53 0.80 3.59 0.81 4.40 0.76 
Average mean 4.13 0.80 4.61 0.68 3.69 0.82 4.48 0.73 
The analysis of Section 4 results shows that the highest approval among all users receive the statement that 
mobile learning increases access to education and training. The lowest score receives the claim that the cost of 
communicating in the mobile learning course with the tutor and other students was acceptable. Averages of 
responses to all questions from this section show that the highest ratings give the students from Dobrich (Mean = 
4.61) and also their standard deviation is smallest (SD = 0.68). Low scores again give students from Ruse (Mean = 
3.69) and their standard dispersion is greatest (SD = 0.82) again. 
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Table 4. Results for the Section 5 “User friendliness” 
Students, 
Athens 
Students, 
Dobrich 
Students, 
Ruse 
Lecturers, 
Ruse Statements 
Mean SD Mean SD Mean SD Mean SD 
It was easy to use the equipment in this mobile learning 
course. 4.23 1.17 4.65 0.49 3.92 0.81 4.68 0.56 
According to my experience I would take another mobile 
learning course if relevant to my learning needs. 3.69 1.11 4.76 0.56 3.96 0.75 4.80 0.41 
I would recommend mobile learning as a method of study to 
others. 4.00 1.15 4.47 0.72 3.84 0.84 4.84 0.37 
Average mean 3.97 1.14 4.63 0.59 3.91 0.80 4.77 0.45 
The analysis of the Section 5 results shows that the greatest approval among consumers receive the statement that 
the users would take another mobile learning course if relevant to their learning needs. The lowest score receives the 
claim that users would recommend mobile learning as a method of study to other users. Averages of responses to all 
questions from this section show that the highest marks are given by the teachers from Ruse (Mean = 4.77) and their 
standard deviation is smallest (SD = 0.45). Lowest rating again give students from the Ruse (Mean = 3.91), while 
standard deviation of the marks given from the students from Dobrich is greatest (SD = 1.14). 
4. Conclusions 
The analysis of results of the evaluation shows, that no statements for which the mean score is below 3.50, which 
indicates that the mobile learning system FLAGMAN is technical feasible, didactic effective, cost effective and user 
friendly. The lecturers from University of Ruse give the highest marks and lowest standard deviation (SD) for 
technical feasibility, didactic efficiency and user friendliness. At the same time the students from University of Ruse 
give the lowest marks and highest standard deviation for technical feasibility, didactic efficiency and cost 
effectiveness. The students from Athens and Dobrich give approximately the same mean marks. 
We think that one of the reasons for these results is the motivation. Students from Athens and Dobrich signed up 
to participate in testing the system and their motivation to learn something new is great. The students from the 
University of Ruse have no such motivation and their results are lower. The reason for the high ratings given by the 
lecturers is that they understand and appreciate better than students the complexity of the preparation of learning 
material which at the same time to be suitable for use on mobile devices. 
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